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ABSTRACT

Introduction. In recent decades, a steady improvement
in imaging diagnostics has been observed together with
a rising adherence to regular clinical breast examina-
tions. As a result, the detection of small clinically occult
(nonpalpable) lesions has progressively increased. At
present in our institution some 20% of the cases are
treated when nonpalpable. The aim of the present study
is to analyze the characteristics and prognosis of such
tumors treated in a single institution.

Methods. The analysis focused on 1,258 women who pre-
sented at the European Institute of Oncology with a pri-
mary clinically occult carcinoma between 2000 and 2006.
All patients underwent radioguided occult lesion localiza-
tion (ROLL), axillary dissection when appropriate, whole
breast radiotherapy, or partial breast intraoperative irra-
diation and received tailored adjuvant systemic treatment.

Results. Median age was 56 years. Imaging showed a
breast nodule in half of the cases and a breast nodule ac-
companied by microcalcifications in 9%. Microcalcifi-
cations alone were present in 17.1% of the cases,
whereas suspicious opacity, distortion, or thickening
represented the remaining 24.6%. Most tumors were
characterized by low proliferative rates (68.9%), posi-
tive estrogen receptors (92.3%), and non-overexpressed
Her2/neu (91.3%). After a median follow-up of 60
months, we observed 19 local events (1.5%), 12 regional
events (1%), and 20 distant metastases (1.6%). Five-
year overall survival was 98.6%.

Conclusions. Clinically occult (nonpalpable) carcino-
mas show very favorable prognostic features and high
survival rates, showing the important role of modern
imaging techniques. The Oncologist 2010;15:1248–1252

Correspondence: Umberto Veronesi, M.D., Scientific Director, European Institute of Oncology, via Ripamonti 435, 20141 Milan, Italy.
Telephone: �390257489221; Fax: �390257489210; e-mail: umberto.veronesi@ieo.it Received April 22, 2010; accepted for publi-
cation October 11, 2010; first published online in The Oncologist Express on December 8, 2010. ©AlphaMed Press 1083-7159/2010/
$30.00/0 doi: 10.1634/theoncologist.2010-0123

TheOncologist®

Breast Cancer

The Oncologist 2010;15:1248–1252 www.TheOncologist.com



INTRODUCTION

The improved rates of curability of breast cancer have been
undoubtedly influenced by the revolution in diagnostic im-
aging over the last 30 years. The advent of mammography
in the 1960s, of ultrasound scan in the 1970s, and of mag-
netic resonance imaging in the 1990s have greatly im-
proved the ability to recognize very early carcinomas [1–3].
Moreover, the great development of conservative tech-
niques to preserve the breast in the majority of cases and
also preserve the axillary lymph nodes, when not involved,
have positively influenced general populations of women
and convinced them to undergo regular breast examina-
tions.

All this has led to the frequent observation of occult car-
cinomas, detectable only by special diagnostic equipment.
The rates of the “nonpalpable” tumors increase year by year
and today account for some 20% of all breast cancers
treated in oncological institutes and breast units in general
hospitals [4–6].

At the European Institute of Oncology (IEO), between
the years 2000 and 2006, we treated 1,258 patients whose
diagnosis of breast cancer was obtained solely by images,
and without any clinical signs. We analyzed the whole se-
ries of those nonpalpable cancers to evaluate the rate of lo-
cal recurrences, of distant metastases, and of long-term
curability.

PATIENTS AND METHODS

From January 2000 to December 2006 2,917 patients were
treated at the IEO for breast lesions discovered by mam-
mography, ultrasound, or magnetic resonance imaging
(MRI), which were not perceivable at palpation.

Of the 2,917 cases, 1,482 (50.8%) had a final diagnosis
of carcinoma, whereas 597 (20.5%) were ductal intraepi-
thelial neoplasias (DIN) (ductal carcinoma in situ) 1, 2, or 3.
The 2,067 cases (carcinoma plus DIN) represented the 13%
of a total of 16,000 patients with breast carcinomas and
DINs treated in the same period of time.

An additional 838 (28.7%) cases were benign. Of the
1,482 cases of occult carcinoma, 224 had suffered from pre-
vious oncological events and were therefore not consid-
ered. Table 1 shows the type of imaging presentation: half
of the cases showed a breast nodule, and in another 9% the
isolated breast nodule was accompanied by microcalcifica-
tions. Microcalcifications only were present in 17.1% of the
cases. A suspicious opacity was present in 9.8% of the
cases, whereas suspicious distortion and thickening repre-
sented the remaining 13.7% of the cases.

The distribution of the 1,258 cases according to various
parameters is shown in Table 2.

SURGERY

All nonpalpable tumors were treated with an innovative
surgical technique that we defined as ROLL (radioguided
occult lesion localization), as described in previous papers
[7, 8].

Briefly, excision biopsy is guided by a handheld �-ray
detection probe (Neo2000; Neoprobe Corporation, Dublin,
OH) after the injection of a macroaggregate of 99Tc-la-
beled human serum albumin (Maasol; GE Healthcare,
Netherlands) into the center of the suspicious lesion using
either stereotactic mammography guidance (when only mi-
crocalcifications were present) or ultrasounds graphic guid-
ance for the operation.

Using the probe, the surgeon is able to find the skin pro-
jection of the lesion and decide the most appropriate inci-
sion. After incision of the skin, the area of maximum
radioactivity, which corresponds to the site of the lesion, is
identified using the probe. The edges of the excision are de-
fined as the locus of points surrounding the hot spot where
radioactivity falls off sharply. After excision of the speci-
men, the probe is used to check for residual radioactivity at
the excision site; if this is present, the excision is enlarged.

AXILLARY NODES

As a rule, axillary nodes are not dissected at our institute
unless affected by metastases, mostly identified by the sen-
tinel node biopsy (SNB) procedure [8–10]. In 1,224 cases,
SNB was performed. In 970 (79.3%) cases, patients proved
negative and the axillary nodes were not removed. In 254
(20.7%) cases the positive SNB led to axillary clearance.
The distribution of cases according to the extent of axillary
nodes involvement is shown in Table 2.

RADIOTHERAPY

Whole breast radiotherapy or partial breast intraoperative
irradiation in a single dose (21 Gy) with ELIOT were reg-
ularly administered.

Table 1. Presentation at imaging

Variable Classification No. (%)

Type of lesion Nodule 621 (49.4)

Microcalcification 215 (17.1)

Nodule � microcalcification 113 (9.0)

Distortion 85 (6.8)

Distortion �
microcalcification

27 (2.1)

Opacity 123 (9.8)

Thickening 60 (4.8)

Other 14 (1.1)
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SYSTEMIC TREATMENTS

Patients with positive estrogen receptor tumors and/or pro-
gesterone receptor tumors were proposed tailored endo-
crine treatment, whereas patients with negative estrogen
and progesterone receptors were proposed either chemo-
therapy or no treatment. In Table 3, all systemic treatments
administered are summarized: 246 (20.3%) patients had
ovarian suppression with luteinizing-hormone-releasing
hormone analogs plus tamoxifen (28 of 246 in combination
with chemotherapy), 6 (0.5%) ovarian suppression plus
aromatase inhibitors (AI), 600 (4770%) tamoxifen alone
(43 of 600 in combination with chemotherapy), and 178

(14.1%) AI alone (20 of 178 in combination with chemo-
therapy). Twenty-two cases (1.7%) received another endo-
crine treatment whereas 66 cases (5.2%) were in ongoing
double-blind trials. Eighty-five patients (6.8%) received
chemotherapy, whereas 55 patients (4.4%) did not receive
any treatment.

STATISTICAL CONSIDERATIONS

Primary endpoints were cumulative incidence of local
events and overall survival. Cumulative incidence of local
events was computed in a competing risk framework as de-
scribed by Marubini and Valsecchi [11], and compared
across different subgroups by means of the Gray test [12].
Overall survival was defined as the time interval from sur-
gery to death from any cause or last date of follow-up, and
plotted using the Kaplan-Meier method. All analyses were
performed with the SAS software (SAS Institute, Cary, NC)
and the R software (The R Development Core Team 2004;
Free Software Foundation, Boston, MA).

FOLLOW-UP

The patients were followed with an annual mammography
and ultrasound scan and MRI when required. Lung, bones,
and liver examinations were performed whenever a suspi-
cion was present and were carried out yearly in cases with a
substantial axillary involvement. The average follow-up
time is 60 months (range 1–111 months).

RESULTS

The long-term observation of the cases showed a limited
number of local events (19%–1.5%) and of regional events
(12%–1.0%). Twenty cases developed distant metastases
(1.6%), 19 cases developed contralateral carcinoma (1.5%),
3 cases developed a new breast primary carcinoma (0.2%),
and 24 cases developed primary carcinoma in other organs
(1.9%). Deaths due to breast cancer were 12 (1.0%) and 7
other patients died from other causes (0.6%) (Table 4).

The cumulative incidence of local events is shown in
Figure 1. In Figure 2 the curve shows the overall survival
(98.6% at 5 years).

DISCUSSION AND CONCLUSIONS

The first comment to be made on analyzing the present se-
ries is that the incidence of occult, nonpalpable breast car-
cinomas is progressively increasing and we expect that in
the future a considerable proportion of breast carcinoma
will fall into this category. It is therefore important that cur-
rent practice includes the evaluation of case series of occult
carcinomas.

The second observation refers to the ability of radioguid-
ed surgery to identify the occult lesion and to make an im-

Table 2. Description of characteristics

Variable Classification No. (%)

All patients 1258

Age �35 years 6 (0.5)

35–49 years 294 (23.4)

50–64 years 678 (53.9)

�65 years 280 (22.2)

Histotype Ductal 966 (76.8)

Lobular 136 (10.8)

Mixed ductal
and lobular

25 (2.0)

Cribriform 39 (3.1)

Tubular 33 (2.6)

Mucinous 23 (1.8)

Other 36 (2.9)

Size of tumor �5 mm 222 (17.6)

5.1–10 mm 540 (42.9)

10.1–20 mm 457 (36.3)

20.1–40 mm 39 (3.1)

No. positive lymph nodesa 0 970 (79.3)

1–3 205 (16.7)

�4 49 (4.0)

Estrogen receptorsb Positive 1159 (92.3)

Negative 96 (7.7)

Progesterone receptorsb Positive 1007 (80.2)

Negative 248 (19.8)

Gradingb G1 455 (37.4)

G2 568 (46.7)

G3 194 (15.9)

Her2/neub Overexpressed 109 (8.7)

Not
overexpressed

1147 (91.3)

Ki-67b �20% 862 (68.9)

�20% 390 (31.1)
aSNB not performed in 34 patients.
bInformation is missing for some patients.
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mediate extensive breast resection with good and safe
margins of normal tissue around the primary lesion.

A third important point regards the characteristics of
these lesions whose parameters show values indicating low
aggressivity. Most patients (68.9%) have a low prolifera-
tive rate, grade 3 cases are infrequent, endocrine receptors
have high values in most cases, and Her2/neu is rarely over-
expressed. The condition of low malignancy may be inter-
preted as a selection of the cases, as patients with highly
proliferative cancer will quickly become palpable and will
therefore not fulfill the conditions for accrual in the present
series. Another hypothesis is that small carcinomas have
low aggressivity, which will increase with time, because of
a clonal selection leading to progressive predominance of
the more aggressive clones.

Finally, the fourth and most important point is the ex-
ceptionally high curability of these patients. The curve of

overall survival shows a survival of 98.6% at 5 years. Dur-
ing the observation period only 12 patients died from breast
carcinoma (1%).

The very high level of curability of patients whose
breast carcinoma is not palpable and is discovered only with
mammography, ultrasound, and MRI underlines the funda-
mental role of the imaging progress for the control of this
disease.

Nevertheless, the data presented must not lead to the
conclusion that detection of breast carcinoma in its occult
stage can by itself solve the breast cancer problem as the
selection bias (length bias) and the lead-time bias may exert
an important influence.

We are aware that a number of occult carcinomas dis-

Table 3. Systemic treatments

Treatment No. (Column %)
Local Events
(Row %)

Deaths from Breast
Cancer (Row %)

LH-RH analogs � tamoxifen 246 (19.6)a 1 (0.4) 0 (0.0)

Tamoxifen 600 (47.7)b 4 (0.7) 5 (0.8)

LH-RH analogs � aromatase inhibitors 6 (0.5) 0 (0.0) 0 (0.0)

Aromatase inhibitors 178 (14.1)c 1 (0.6) 3 (1.7)

LH-RH analogs 8 (0.6) 1 (12.5) 1 (12.5)

Endocrine therapy, NOS 14 (1.1) 0 (0.0) 0 (0.0)

Ongoing endocrine trial 66 (5.2) 1 (1.5) 0 (0.0)

Chemotherapy only 85 (6.8) 8 (9.4) 2 (2.4)

No treatment 55 (4.4) 3 (5.5) 1 (1.8)

Total 1258 (100.0) 19 (1.5) 12 (1.0)
a28 of 246 in combination with chemotherapy.
b43 of 600 in combination with chemotherapy.
c20 of 178 in combination with chemotherapy.
Abbreviations: LH-RH, luteinizing-hormone-releasing hormone; NOS, not otherwise specified.

Table 4. Events

Description No. (%)

First events Local 19 (1.5)

Regional 12 (1.0)

Distant 20 (1.6)

Contralateral carcinoma 19 (1.5)

Other breast primary tumors 3 (0.2)

Other nonbreast primary tumors 24 (1.9)

Death as first event (any cause) 3 (0.2)

Deaths Death due to breast cancer 12 (1.0)

Death due to other causes 7 (0.6)

Figure 1. Cumulative incidence of local events.
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covered with modern imaging techniques might be harm-
less and that surgical treatment may be an overtreatment.

For this reason we are planning a randomized trial in
healthy women where half of them are submitted to the nor-
mal control (mammography every second year) and the
other half to a very intense program such as annual mam-
mography plus ultrasound examination every 6 months and
MRI every year in selected cases.

If the trial will show that patients submitted to the in-
tense detection program will be cured in a higher proportion
compared to patients following the present screening pro-

cedure, the conclusion will lead to new updated programs
for breast cancer control.

Moreover, the trial will hopefully clarify the advantages
of early detection programs in terms of improved survival
and the disadvantages in terms of overdiagnosis and over-
treatment. Recent data from Swedish and English screening
programs show that the benefit of screening in terms of life
saved is greater in absolute terms than the harm in terms of
overdiagnosis [13]. Another recent paper shows that the
breast density is an obstacle to mammographic diagnosis
and that other diagnostic techniques (US or MRI) should be
introduced in future detection programs [14].
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